Adaptive responses to alloxan-induced mild oxidative stress ameliorate certain tauopathy phenotypes.
Oxidative stress is considered to promote aging and age-related disorders such as tauopathy. Although recent reports suggest that oxidative stress under certain conditions possesses anti-aging properties, no such conditions have been reported to ameliorate protein-misfolding diseases. Here, we used neuronal and murine models that overexpress human tau to demonstrate that mild oxidative stress generated by alloxan suppresses several phenotypes of tauopathy. Alloxan treatment reduced HSP90 levels and promoted proteasomal degradation of tau, c-Jun N-amino terminal kinase, and histone deacetylase (HDAC) 6. Moreover, reduced soluble tau (phosphorylated tau) levels suppressed the formation of insoluble tau in tau transgenic mice, while reduced HDAC6 levels contributed to microtubule stability by increasing tubulin acetylation. Age-dependent decreases in HDAC2 and phospho-tau levels correlated with spatial memory enhancement in alloxan-injected tau mice. These results suggest that mild oxidative stress, through adaptive stress responses, operates counteractively against some of the tauopathy phenotypes.